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VOICE RECOGNITION SYSTEM, COMMUNICATION TERMINAL, VOICE 
RECOGNITION SERVER AND PROGRAM 

REFERENCE TO RELATED APPLICATIONS 
This application is based on Japanese Patent 
Application No. 2002-184627 filed on June 25, 2002, the 
contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION: 

The present invention relates to a voice recognition 
system, a communication terminal, a voice recognition server 
and a computer program, more particularly to sending a voice 
signal from the communication terminal to the voice 
recognition server and to recognizing the voice signal from 
the communication terminal received by the voice recognition 
server. 

2. DESCRIPTION OF RELATED ART: 

A voice recognition system has a communication 
terminal and a voice recognition server. The communication 
terminal sends an inputted voice signal to the voice 
recognition server. The voice recognition server recognizes 
the voice signal from the communication terminal. The 
communication terminal may be installed in a vehicle. In this 
case, the voice signal is inputted to the communication 
terminal and sent to the voice recognition server via a 



communication network. For example , if a user inputs words 
"route search" to the vehicle unit, the vehicle unit sends 
the voice signal to the voice recognition server via a 
communication network. When the voice recognition server 
receives the voice signal from the vehicle unit, the voice 
recognition server recognizes the received voice signal. Then 
the voice recognition server searches a route between a 
present position and a destination based on the recognized 
voice signal, and sends the search result to the vehicle unit 
via the communication network. When the vehicle unit receives 
the search result, the vehicle unit shows the route 
information on a display. Therefore, the user is provided with 
information of the route between the present position and the 
destination just by uttering the words "route search". 

In such a voice recognition system, a sound 
characteristic of a communication network between the vehicle 
unit and the voice recognition server requires to be adjusted 
so that the voice recognition server recognizes properly the 
voice signal. The sound characteristic is generally adjusted 
by the voice recognition server. 

However, adjusting the sound characteristic by the 
voice recognition server requires a large database. That is 
because the voice recognition server communicates with 
multiple vehicle units or other communication devices, such as 
personal digital assistant terminals (PDA). Moreover, if such 
a database is not provided, the voice recognition server does 
not properly recognize the voice signal, and cannot get a 



desired performance. for voice recognition. 

SUMMARY OF THE INVENTION 
In view of the foregoing situation, it is an object of 
5 the present invention to provide a voice recognition system, a 
communication terminal, a voice recognition server and a 
computer program for reducing a burden of the voice 
recognition server and increasing a reliability of voice 
recognition at the voice recognition server. 

10 According to one aspect of the present invention, a 

voice recognition system comprises, a communication terminal 
that sends a voice communication signal through a 
communication network, and a voice recognition server that 
recognizes the voice communication signal received from the 

15 communication terminal, wherein the communication terminal 
adjusts a sound characteristic of the communication network 
for providing communication between the communication terminal 
and the voice recognition server. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages 
of the present invention, will become more apparent from the 
following detailed description made with reference to the 
accompanying drawings . In the drawings : 
25 FIG. 1 is a block diagram of a voice recognition 

system of an embodiment of the present invention; 

FIG. 2 is a block diagram of a vehicle unit; 
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FIG. 3 is a block diagram of a voice recognition 
server; and 

FIG. 4 is a sequence diagram of a voice recognition 

system. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Referring to FIG. 1, a voice recognition system has a 
vehicle unit 1, which is a communication terminal, and a voice 
recognition server 4 . The vehicle unit 1 is installed in a 
vehicle 2 . 

The vehicle unit 1 sends a voice signal to the voice 
recognition server 4 via a communication network 3. The 
communication network 3 includes cellular telephone networks , 
communication channels, landline networks, and relevant 
communication facilities. The communication network 3 provides 
communication between the vehicle unit 1 and the voice 
recognition server 4 . The voice recognition server 4 includes 
a general personal computer. When the server 4 receives a 
voice signal from the vehicle unit 1, the server 4 recognizes 
the received voice signal and then operates an appropriate 
transaction based on the recognition result. 

For example, when a user in the vehicle 2 utters the 
words "route search", the vehicle unit 1 receives the uttered 
words, processes the words into a voice signal, and sends it 
to the server 4 via the communication network 3 . When the 
server 4 receives the voice signal from the vehicle unit 1, 
the server 4 recognizes the received voice signal as a command 



of "route search". Then, the server 4 searches an 
appropriate route between a present position of the vehicle 2 
and a destination, and sends a search result to the vehicle 
unit 1 via the communication network 3 . 
5 When the vehicle unit 1 receives the search result 

from the server 4, the vehicle unit 1 shows the result of the 
route search on a display. Therefore, the user is provided 
with information of the route between the present position and 
the destination just by uttering the words "route search". 

10 One example of the searched result between a present position 
(as shown by "vehicle" mark) and a destination (as shown by 
"star" mark) is shown in the FIG. 1. 

On the server 4 side, an operator can control the 
server 4 to provide requested information to the user in the 

15 vehicle 2. The operator can look the search result sent to the 
vehicle unit 1. Accordingly, the operator can provide 
appropriate route guidance to the user based on the search 
result. For example, if the operator says the words "turn 
right at the next intersection", the server 4 sends a voice 

20 signal corresponding to the words to the vehicle unit 1 via 
the communication network 3 . 

When the vehicle unit 1 receives the voice signal, the 
vehicle unit 1 produces a sound of a voice that says "turn 
right at the next intersection". Accordingly, the user can 

25 receive appropriate route guidance from the operator. 

Referring to FIG. 2, the vehicle unit 1 includes a 
Central Processing Unit (CPU) 5, a microphone 6, a speaker 7, 



a sound characteristic controller 8, a voice interface 9, a 
data interface 10 , a multiplexer 11 , a communication device 12, 
a memory 13, a key panel 14, and a display 15. The CPU 5 
executes a control program. 
5 The microphone 6 is installed in the vehicle 2 in a 

position suitable to collect a voice from the user. When the 
microphpne 6 receives the voice uttered by the user, the 
microphone 6 produces a voice signal corresponding to the 
uttered words and sends it to the sound characteristic 

10 controller 8. 

The sound characteristic controller 8 decides and 
adjusts an appropriate sound characteristic of the 
communication channel of the communication network 3 between 
the vehicle unit 1 and the server 4 . The sound characteristic 

15 controller 8 includes an echo canceller. When the controller 8 
receives the voice signal from the microphone 6, it adjusts a 
sound characteristic of the voice signal to the appropriate 
sound characteristic and sends the adjusted voice signal to 
the voice interface 9. When the controller 8 receives a voice 

2 0 signal from the voice interface 9, it adjusts a sound 
characteristic of the signal to appropriate sound 
characteristic and sends the adjusted voice signal to the 
speaker 7 . 

The voice interface 9 converts the voice signal, 
25 received from the controller 8, to a transmittable voice 
signal, and sends it to the multiplexer 11. The voice 
interface 9 converts the transmittable voice signal, received 



from the multiplexer 11 , to a voice signal, and sends it to 
the sound characteristic controller 8. The data interface 10 
converts a data signal, received from the CPU 5, to a 
transmittable data signal, and sends it to the multiplexer 11. 
The data interface 10 converts a transmittable data signal, 
received from the multiplexer 11, to a data signal, and sends 
it to the CPU 5. 

The multiplexer 11 multiplexes the transmittable voice 
signal and the transmittable data signal, received from the 
voice interface 9 and from the data interface 10, as a 
multiplexed signal. The multiplexer 11 then sends the 
multiplexed signal to the communication device 12. The 
multiplexer 11 demultiplexes a multiplexed signal, received 
from the communication device 12, to a transmittable voice 
signal and/or a transmittable data signal. The multiplexer 11 
then sends the transmittable voice signal to the voice 
interface 9, and sends the transmittable data signal to the 
data interface 10. The communication device 12 transmits the 
multiplexed signal, received from the multiplexer 11, to the 
server 4 via the communication network 3. The communication 
device 12 sends the multiplexed signal, received from the 
server 4, to the multiplexer 11. 

The memory 13 stores different kinds of data. The key 
panel 14 includes keys and push buttons for the user to 
manipulate. The key panel 14 may include a touch screen that 
the display 15 shows. The display 15 shows a current time, 
guidance for indicating a notice to the user, and other 



information, such as a map and a route received from the 
server 4 . 

The vehicle unit 1 operates either in a call mode or 
in a voice recognition mode. In the call mode, the user can 
5 talk with the operator of the server 4 . In the voice 
recognition mode, the server 4 recognizes a voice signal 
received from the vehicle unit 1 and the user cannot talk with 
the operator. 

Referring to FIG. 3, the voice recognition server 4 
10 includes a main unit 16, an audio input device 17, an audio 
output device 18, a key panel 19, a display 20, a 
communication device 21, and a memory 22. The main unit 16 
includes a CPU that executes a control program. The audio 
input device 17 receives a voice that is uttered by the 
15 operator. The audio output device 18 produces a voice 
corresponding to a word received from the vehicle unit 1 . The 
key panel 19 includes keys for the operator to manipulate. The 
display 20 shows different kinds of information. The vehicle 
unit 1 and the server 4 are configured to simultaneously 
20 transmit or receive voice signals and data signals between 
them. 

Referring to FIG. 4, when a communication channel is 
established between the vehicle unit 1 and the server 4, the 
server 4 transmits server- type information that represents a 
25 type of the server 4. After the vehicle unit 1 receives the 
server-type information, the user can indicate a start of a 
voice recognition process with the server 4 . When the user 



indicates the start (step SI), the vehicle unit 1 turns from 
the call mode to the voice recognition mode (step S2). The 
vehicle unit 1 turns off the echo canceller to cancel a 
function of echo canceller. Then, the vehicle unit 1 transmits 
5 an instruction massage to the server 4 to start the voice 
recognition process. The vehicle unit 1 also transmits a sound 
characteristic that is peculiar to the vehicle unit 1. 

When the server 4 receives the instruction and the 
peculiar sound characteristic from the vehicle unit 1, it 
10 stores the peculiar sound characteristic in the memory 22 
(step Tl ) . Then, the server 4 creates a test pattern voice 
signal by an electrical composition (step T2 ) , and transmits 
it to the vehicle unit 1 . 

When the vehicle unit 1 receives the test pattern 
15 voice signal, it processes the test pattern voice signal and 
produces a test sound from the speaker 7 based on the test 
pattern voice signal (step S3). Then, the vehicle unit 1 
collects the test sound via the microphone 6 (step S4). The 
vehicle unit 1 processes the received test sound to a loop 
20 back voice signal and transmits it to the server 4. 

The server 4 analyzes the loop back voice signal and 
produces an adjustment data based on the analysis. The 
adjustment data represents a sound characteristic of the 
communication channel (step T3 ) . Then, the server 4 transmits 
25 the adjustment data to the vehicle unit 1. 

When the vehicle unit 1 receives the adjustment data, 
the controller 8 searches an appropriate sound characteristic 
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based on the adjustment data and determines an appropriate 
sound characteristic of the communication channel. Then, the 
vehicle unit 1 stores the appropriate sound characteristic in 
the memory 13 (step S6). 
5 Thereafter, when the vehicle unit 1 receives a word 

uttered by the user via the microphone 6, the microphone 6 
produces a voice signal. The controller 8 adjusts the sound 
characteristic of the voice signal to the appropriate sound 
characteristic. Then, the vehicle unit 1 transmits the 

10 adjusted voice signal to the server 4 . When the server 4 
receives the adjusted voice signal, it recognizes the adjusted 
voice signal (step T4). 

When the user instructs the vehicle unit 1 to 
terminate the voice recognition process (step S7), the vehicle 

15 unit 1 turns from the voice recognition mode to the call mode 
(step S8). The vehicle unit 1 turns on the echo canceller to 
activate a function of echo canceller. The vehicle unit 1 
transmits an instruction massage to the server 4 to terminate 
the voice recognition process. 

20 The server 4 does not require a large database for the 

sound characteristic adjustment because it is performed by the 
vehicle unit 1. This reduces a burden on the server 4 and 
increases the reliability of the voice recognition. 

The present invention should not be limited to the 

25 embodiment previously discussed and shown in the figures, but 
may be implemented in various ways without departing from the 
spirit of the invention. For example, the test pattern voice 
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signal may be created by a word of the operator, an audio 
broadcast signal, or any other information. If the word of the 
operator is used for the test pattern voice signal, the 
vehicle unit 1 adjusts the sound characteristic as appropriate 
5 based on the word. In addition, if the server 4 is configured 
to provide audio broadcast services, which include news, 
weather forecasts and stock prices, the server 4 and the 
vehicle unit 1 may use the audio broadcast signal as the test 
pattern voice signal. 

10 In such modifications, the sound characteristic can be 

adjusted simply because the server 4 does not require a 
special test pattern voice signal, which is only for adjusting 
the sound characteristic. 

The vehicle unit 1 can be a detachable-type or a 

15 module- type unit as long as it can be mountable to the vehicle 
2. The communication terminal can be a portable information 
terminal or other communication terminal, other than a vehicle 
unit 1. The operator at the server 4 is not always necessary. 
The noise canceller may be controlled according to the modes 

20 that are switched between the call mode and the voice 
recognition mode. 

The computer programs, which are run by the CPU of 
both the vehicle unit 1 and the server 4, can be installed 
into the memories 13, 22 at the manufacturing of both the 

25 vehicle unit 1 and the server 4. The computer programs may be 
downloaded from a certain server via the communication network 
or may be read from a Compact Disk Read Only Memory (CD-ROM) 



or a magnetic card. 
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